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During  the  past  year  we  have  continued  to  pursue  the  other  avenue  of  sub¬ 
micron  pattern  generation  described  in  our  original  research  proposal  but  which 
were  deemphasized  with  the  award  of  the  ARO  contract.  We  have  designed  and  built 
our  own  RIE  system  with  several  unique  features  for  etching  sub-micron  patterns. 
Using  this  system,  we  are  again  studying  other  lithographic  techniques  to  be  used 
in  conjunction  with  e-beam  lithography.^An  example  of  the  results  of  this  work  is 
shown  in  the  attached  figure.  This  figdre  shows  a  large  area  periodic  array  of 
60nm  triangular  holes  etched  into  a  200  rim  layer  of  silicon  dioxide  on  a  silicon 
substrate.  These  superlattice  structures  can  be  quickly  and  easily  generated  in 
large  quantities  at  a  cost  of  a  few  cents,  \as  opposed  to  the  low  yield  and  high 
cost  of  strict  e-beam  fabrication.  We  are  presently  working  on  generating  similar 
structures  in  GaAs  heterostructures. 
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Fig. 3  s  The  SEM  photographies  of  small  periodic  structures  on  a 
3000  A  thermally  growthed  silicon  dioxide  layer  with  Si  substrate 
and  etched  by  RIE  with  the  3600  A  polystyrene  sphere  pattern.  The 
defect  showed  on  upper  picture  is  due  to  a  small  size  polystyrene 
sphere.  The  dark  triangle  areas  on  bottom  picture  are  the  close 
view  of  600  A  size  holes  etched  through  the  oxide  to  Si  substrate. 
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